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1.0 Scope and Application

Intncton prete in th Stadard Opti Procedure (SOP) ar for collecg

retative water samles fr flowg sprg water bodies or spgs. In parti, th
SOP describe in detail the sprig sampHng for the Dlois River Wate saplin.

In the ilinoi River Watersed, over 50 spgs or seps have been identified. These sprigs
tyaly reslt from groudwate seage or outfow at spc loction and duration Th
task wi evaluate the chemcal comption of the sprigs Th inontion wi be us to

proide a pre evaluation of poteti groundwate ootation.

Base on th loction of known spgs in the Unite State Geologica Survey (USGS)

databas and location where vanou saples have be collecte by Uiuverities,
approximte 20 sprigs wil be seeced for samplig. Sample wi be collected an field
parameters measurd (pH, ORP, SC, DO. and tepeature). Sale for disolved contituts

wil be filtered in the field using a 0.45 micro fite. Th preed samples wi be set to the
laboratories for analyses

2.0 Sampling Methods Summary
Prested below are saplig incton for collecg sprig water sales. Prior to saple
colltion, water boy chacteristics (si, depth, flow) wil be recorded in the field logbok.

Saplig wi pro hom downm loction to upstram loction so that dian
from salig doe not affect sampling quaty. In collg sprig wate sample fr any
soce, care must be taken to in dituance as it is retreved.

The samler shoud not place the saple botte into th flowing sprig wate becuse some
saple bottles contain chemical prervaties. Intead, the sprig water should be collected in a

contaer (bcket or gallon jug) that has be propely washed and ri at each saple
location.
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2.1 Spring Water Sampling Locations

Bad on the loction of know sprigs in the United State GeologcalSwey (USGS)

database and locations wher varous samples have bee collted by UJUerities,
appoxitely 20 sprigs in th DIui Rier watehe have be selec for sapli. In

order to coed a repretatie sprig water saple, the saple locti mut be with 200
fee of the spri hed (location where the water table OUtc). In the event th sp head is
not accesible, the sale locti should be hydrlogically tied to the loction wher the wate

is flowing out of the groud suæ.

2.2 Sample Types

Water samles can eith be diete or composite saples. A discete sample is defied as a
single alquot from of a spc location at a given point in ti. Compite ar saples
compo of two or more spc alquols (di saples) collected from on or seeral
salig lotion and/or differenl points in lÏe. Th ty of sample repts an average
value and ca in ce intance, be us as an alternative to anyzig a number of

individual dmte saples and calcatig an average value. It shoud be note, however, tht

compoitig can ma the prece of cotats by diutig isolated cocetration of
analyte tht may be prt in the envirental matr.

2.3 Sampler Selecton

The choice of samplei is dited by salig objecves (surfici versus subsce samples)
and site constraints bas on water depth. Each saplig teque prests varous
advantage and didvantages for ils aplication. For example, sample disance, sample
volume, chcal and physical reactivity betee potential contamants and saplig tool
materls, and ease of decontamation var frm teche to tecque.

Table 1. Li of the miimum equpment reed for sprig saplig.

Equipmet
Yello Springs Incorporated (YSI)

Meter
Persta Pump
12 Volt Battery
Low Densit Polyethylene tubing
Pump Head tubing (pure silco)

Amount
1

1

1

Several Feet (disposable)
Several Feet (disposable)
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0.45 micon filter May us 2 to 3 filtrs per sampling
sit
2
1

1

20
Enough fo each samples botU

3 each
Enouh to carr and ship samples

Coiner (galln jug or bucket)
Fied Bok
GPS wi copass to show no
60 mL synges
Labels
Permnent markers and pens
Coers for storing and shipping

2.4 Data to be Collected

At each sprg sapling loction, a sute of physcal variables shou be rerded. Thes
varables ar inteded to locte each samplig point and to quati factors Jiy to be

asated with collectig a represetative sample. Varbles may include:. .
. Waterdepth.

. Approxite flow rate.

. Ditance frm sprig head to saple location.

· Surrouning lad us (i.e. farmand, residential, private YS. public proprt, elc).

. Sketch of the sprig location.

· Photo 01 the sample location (mium of two photos pe site).

. Prece or absence of algae growth

. Latitude and Logitude readigs.

. Temperaru.

· Diolved Oxgen as a pecentage and in millgr pe liter.

. Oxdation-Reduction Potetial

. Conductivity.

. pH.
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2.5 Sample Nomenclatue

Saples shoud be lable accorin to the given na (ie. Livig Wate Sp, Jul

Spgs, et) followed by th dale the sale was collected. Th na were either ~d by
the United State Geological Surey (USG) or by local residents If additional sprgs ar
found (locate in the field but was not fr th USGS databas) and the sapler detees it
is a goo loction but ha no asste nam, th saple shoul labe th sprig by ei th
nae of th neart reident or anoter une na. As long as the are latitude and

longitue readings, the loction of th sprig wi be know. The date wil be included along

with th sprig name in cas ther are mutile visits.

3.0 Spring Sampling Procedures
There are two ways the sample ca be collecte. By collecting the sample in a large contaer or
ü th flow is imediately inccesble or lo flow, the sprig water can be pumpe thgh a
tube diry into the bottes for non-fitered sale or pumpe thugh a fiter fo the field
fitered saples.

When filering the sprig water samle, it is more convenent to us a batt-ole

pealtic pu. A mium of I-gaon of the sprig water should be puged beore takig
any sapleslf th flow from th sprig is to shallw to submerge a galon jug or bucket, then

the water for bot filte and nonfiter saples must be collected usg a tue and pum.
Oter, th non-fitere samples can be conec directly hom the stram.

3.1 Sampling Using the Contaner Method

1. Before appchg the sprig, make an ast as to whet it is
located on prate propert. H the sprig is on private prop, th
sampler wi obtai the landownr's perion to enter the pro
for collectig sprig samples.

2. Before saplig at each site, a meter readig (using a YSI meter) wil be

take. Once the meter appar to have stabild (i.e. the values are
changig le th 10% betwee readings), docent th ti and then

al Stadar Opating Prures
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the paramet (pH, D(, 00 mg/L, tepetu, ORP and
couctiity). Th met redigs wil be tan at each saplig site.

3. Lote th pm sale lotion with a GP tmt an ta
photogrph (miwn of two photogrphs pe site).

4. If flow is adequate, ta a buck or gallon jug and collec the sprig

wate and ri the buck seer ti downam of th saple
location. A ganon jug with the to cut of works wel beus it is

flexle and th is a hadl.

5. Grab a homogenou, retative sample of sprig water by emging

th bucket or jug into the midho stream of wate preerably at the point
where the grwate suface or very clos to tht point. Kee
seent and debri fr enteg the saple. As stated before, the
saple loction shoud preferly be no mor than ZOOfee

dowilram of the point where the wate rech lhe gcowid sunoe.

6. Fil the appropte botes by pourg slowly wiout touclg the
collecon jug to the bottes. Included in thes bolles for nonfiter
saples wil be a one-lite amer glas bottle, fou ~mL stere plastic
bott, one platic bole with nitrc acid prervatie, on platic bottle

with sulc aci prative, A one-liei plastic botte with no

prrvative, and two 4OmL am gl with hydroric acid
prrvative. When fi the 4OmL am glass bo, alow no ro
for air bubble. A complete lig of bottes for spg samplig is
prested in th SOP.

7. The cotaer method of collectig the sprig water works well for
collecg th non-fiteed saples; however, for the filter samples,

pumg the sprig wate (usg a peritalti pup and tubing
coecd to a 0.45 ßUcr fiter) works bet In the event tht th
sprig is locate a dista away frm th vehcle (far enough from the
mad that a hie is reired), the sprig water may be collecte in a

container, and then taken back to the vehcle and pupe fr the

contaier, throgh the fier an into the bottes.

8. To pump the sprig walcr fr the contaer and though the filte,
exted Low Dety Polyethylene (LPE) tuing into the contaier.

ca Stadard Operatig Procedurs
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9. Conec the IDPE tug to a se of flle pu sico pu head
tuin and then ni the pu head robig th th pup.

10. Con the pup to a 12.0 Volt batt usg th cable prided in th
pu kit. Th re cl co to th potie side of th batt an
th black cUp conec to th netie side of th battei. The oth end

of th cable coec to Ihe pup for poer.

11. Se the tug and th con th oth en into th in side of a
0.45 mi fite.

12. Tur the pup on and alw the wate to ru thgh the robi

thugh th fite and into the saple bott (only afr flhig a

mium of I-gaon thugh the pump). The bottles for fiter
sample include a one-lite platic botle with no presatie, a plati

botte with iutrC acid preative, and a plasc bottle with suc
acid preatie. A comple lig of bottes for spring saplig Í8
prete in th SOP.

13. La each cotaier by using the sprig name as outled in Setion 2.5.
Be su to colete the label cay and clearly, addresing al the

cateor and paamer. Include th date, tie the saple was
conecte (miry tie) and the initils of th sapler.

14. Sto the sale bottles on iæ unti trfe slpment to th anytcal
laborator.

15. Coplet all ch-of-cutody docts, field sheets and reord in th
field logook.

16. Detamte sapHng eqpmt aft use and beee saple
loation usg Alcox and deion water.

17. Al oter equipment (Le. tubes for the pu. fiIteis and medical gloves)
are disposble.

18. Ret procure for each saple location.
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3.2 Sampling Using the Puping Method
1. Beore appachg th sp ma an asmet as to whet it is

locate on priate pro. If th spg is on prate pro, the

saple wil ob th Jadowers peon to ener the prort for
collecg spg sale.

2. Before samlig at each site, a me readig (usg a YSI mete) wi be
taken Once the me appai to :hve stabild (i.e. the values ar
changig les th 10% betwee redings), docent th ti and th
the paramr (pH, 00, DO mg/L, repeatu, ORP and

conùudivity). TI mete redigs must be take at each saplig site.

3. Lote the propo samle loctin with a GPS unt and take

photographs (miimum of two photogphs pe site).

4. For th non-fite saples, ü the sprig ßow is not readiy acceible, it
is best to us a pu becus th sampler ca extd the LDPE tubing
into the sprig water and us th pu to collec the sample in the

appropriate bott for coll nonfite samples (on af ßushig
a mium of I-gaon thgh th pump).

5. For the field filted saple, it is more convenent to pup the wate
directly fr the sprig, throgh th fiter and then into the approte
bottes.

6. To pwp the sprig water, exend the LOPE tuin into the stram flow,
approximtely mi depth so not to colec debri or seent.

7. Coned the IDPE tuin to a se of flexible pu silcon pum head
tubin and then ru the pump head tuing thgh the pump.

8. Conec the pu to a 12.0 Volt batte usg th cable provded in th
pum kit. The re cl conects to th poitive side of th batty and the
black clp coects to th negatie side of the batt. Th oth end of
th cable coect to the pu for power.

9. Sere the tuing and thn coect th oth en into the inet side of a
0.45 micr filter.

CD Standar Optig Procur
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10. Tur th pu on an allow the wate to nm thgh th tubig,

thgh the fite and into the saple bott (oi afer flg a
mium of I-gaon thugh the pump). The bottes for fiter samples
include a onlite plati boe with no pn3tie, a plasti bot with

nitrc aci preatie, and a pla botte with suc aåd
prtie. A cople litig of bott for spg samplig is
preste in th SOP.

11. Lal each cota by usg the sprig nae as outled in Seon 2.5.
Be sur to complet the label carely and clealy, addresg al th

cateori an pameter. lnude th date, ti the sample was

colleced (mitary tie) and th intils of the sampler.

12. Store the sample bottles on ice or in a refrigeator \mti trfer slpment
to th anyt laboratories.

13. Complete al chin-of-cutoy docmets, field sheets and reord in th
field logbook.

14. DeonLate samplig equipmt aftr use and betwee sample
location using Alox and deion water.

15. Al other eqpmet (i.e. tues for the pump, filter and medical gloves)
are dipole.

16. Ret prour for each saple location.

3.3 Sampling Using a Synge

In so ca, th sprig location may be qute a distance frm the rod. In th cas, it is not

covenent to car th batt and pump (along with all oter sulies) the entie ditace.
Al, the contaer method may not work if the flow is low. The followin is a proedur to
collect sprig water sale using a syrge.

1. Befor appchg Ihe sprig, mae an asment as to whether it is
locate on private pr. If th sprig is on prvate property, the

sampler wi obtain th laower's peron to enter the propert for
collecg spg sale.

CD Stadad Opatig Procdure;
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2. Before salig at each site, a mete read wi be taken. Once the
me appar to have stail (i.e. th values ar chgi le th
10% be redigs), doct the ti and \:en the parater (pH,
DO%, 00 mg/l., tetu, ORP an coductity). Th meer
readgs must be talc at each saplig site.

3. Loate the pr salig loction with a GP Unit and take
photgrph (mium of two per site).

4. Withdrw the sprig water usg a 6OmL or lager capacity syge.
Pu the waler back out and do th seer ti to ri the inde of

the syrge.

5. For the nonfitere samples, place the sprig water dirtly into the

approprite bote beg carefu not to touch the tip of the syrige to the
botte.

6. For the field fitered sales, withaw the sprig water, coiect the
inet side of a 0.45 micron fiter to th tip of the syge and then gently
push the wate thgh an into the appopriate bottls for fitere
saples. Do not force th wate tlough too hard beaus th may
punct a hole in th fiter.

1. Label th container by using the sprig name and date system as
outled in Setion 2.5. Be sur to complete the label carefuy and clearly,

addrg all the categones an paretrs Include the date, ti the
saple was collecd (miita ti) and the inti of the sapler.

8. Store th saples on ice unti shimet to analytcal laboratori.

9. Comlete all chin-of-ctoy docts, field sheets and record in th
field logbook.

10. Deontamate samplig equipment after us and betwee saple
location using Alconox and deion water.

11. Al other equipment (i.e. tube for the pump, filters, medical gloves and
syrge) ar diosale.

12. Reat procedur for each saple location.

CD Stadard Operating Procur
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4.0 Laboratory Analysis, Sample Containers, Preservation
Techques
Table i pæsets a lit of al parame that may be anyz and a reerce to the standard
method for tht anys

Table 1. Paramrs an method sum for water samples collected at sprigs witin th
Dloi River wateed.

Parametr
Totl dissolved solids, TOS
Totl suspended Solids, TSS
Totl oranic carbon

pH
SpelC Conductivit
Total Phosphorus (P), nonltred
Totl P, orthoreactve, nonfltered

dissold P total. filtered
Dissolvd p. orreactiv, filtered
Nitron, nitrte + nitte
Total Nitroen
Nitroen. anmonium
TAL Metls. dissold (filterd)
Disolved Molybnum (Mo)
Dissoled Phosphoru (P)
TAL Metals, totl (nonfltere)

Totl Moldenum (Mo)
Totl Phosphors (P)
Sulate, filtered
Alkalinit. filtere

Chlride. filtere

Bacteri
Total oolifor SM-9221 B
enteroccs SM-9230B
Fecl coiform SM-9221 Ee-li SM-9221 F
staphyloc BAM 12
campylobacter BAM, CHAP. 7
salmonella BAM 5

17 a~estrioJ, 17p-etrdiol. estrone. lC-MS-MS
esriol

Method
160.1
160.2
415.2
150.0
120.1
365.2. persulfate digestin
365.2, direct
365.2, persulfate digestin
365.2, dirct

353.3
TKN.351.3
350.2
EPA SW-305016010/6020
EPA SW-301610/6020
EPA SW-3050/601 0/602
EPA SW-3001610/6020
EPA SW-30161 016020
EPA SW-3001610J602
375.1
310.2
325.1

CU Stadard Operati Procures
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Th followg is a lit of sale bott ie durg collection for al paraeter

. 1- 50 mL platic wi nitrc acicL non fite for total metals an P

. 1- 50 mL platic with rutr aci, fiter in field for diolved metal and P

. 1- on L plati with no prervative, non fite for TD, TS, pH, nitrte+nitrle, orto-P by

36.2

. 1- one L platic with no preative, fite in field for dislved ortho-P by 362, suate,

chorde, aIinty

. 1- 50 mL plastic with sufuc aåd, no fited for tot P by 36.2, TK ånd ammonmn

. 1- 500 mL platic with suc add, fiter for dilved tota P by 36.2

. 2- 40 mL VOA vial with hydronc aåd, non fi for TO

. 1- one L glas, non fiter for estrogen metabolite

. 1- 250 plastic stere, non fitere for bactera

4.1 Quality Control
Periodcally throghout the samplig, samples wil be packed an shpped in cooers to one of
several differet anylicalaborator (contact inortion below) depding on anlyses
red. Field control saples wi be collecte by th samplig team to determe whether
data arc of suitable quality. Contrl saples may include tr blank, duplites,
dectamiation (rite) bla or split saples. Duplicate colleced as co-located or split
samles should be collected at least once for ever twenty sales

4.2 Decontamination Procedures

To enure tht sample ar not contaate by equipmet or contaiers, it is necry to
follow certin produr fo cleanig or decontamtig eqpmet. Al samplig eqpment

CD Standar Oprating Predur
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which is in di cotact with th saple water must be cl betee each sale
collection.

Procedur for decontation are as follows:

. Ri al suace with deion or ditied water.

. Using a spray botte, apply a layer of phoshatefr deterent to an smfac.

. Rie al suace aga with de-ion or diti wate unti an deterent has bee

reved.

4.3 Laboratory Contact Information

The followig is a lit of contact inormation and slpping addre for an analytica
labortoes us for wate saples.

Bottles for estrogen metabolite (on liter glass) wil be shpe lo:
Geeral Engirig Labotories, LLC
701 Pie Ridge Rd, Unit 5

Golden, CO 8003
Contact: Paul Wmler, 720-2530
Paul.wiergel.com

Botles for nutrls, meta, P, etc (8 bottes: two 50 ml with nitrc, two 50 mL with sulfc,
two 1-L no preative, two 40 mL VOA with hydrorc) wi be slpp to:

A&iL Anlytcal labortor, Inc.

279 Whtt Rd.
Memhi,1N 38133
Contact: Sctt McK, 80264522
smck~all.com

Bottles for bacta anses (one 250 mL plastic sterile) wil be shppe to:
Envirtal Micrbiolog Labortor
1150 Bayhi Drve, Sute 100

San Bni, CA 94066

Contact: Meagan S. Tallau 858-2682762

E-ma: mtalrufh.com
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5.0 Documentation
Boud field logbks wil be us for the maintenan of fild rerd. All as of saple

colltion and hadlg as wel as vi obsaton wi be docte in th fi loooks
SupJeta inoration may be docented on !: fi data sh prded. Al entr in
field logblc should be legibly reored and cotain accute and inusve doctation of
an individual's projec actviti.

6.0 Additional Information

Other contact inormation:

Be Fier, PhD
Lithei, Inc_
222 South Kenos Ave.
Tul, OK 74120

Telephon: 918-38-9784
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8.0 Revised Dales;t

Reison 2"" Januar 19, 200

Reison 1 - Seteer 30, 200
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